Fibrodysplasia ossificans progressiva or myositis ossificans is a rare disease characterised by bony deposits or the ossification of soft tissues. It transforms skeletal muscles, tendons, ligaments, fascia, and aponeuroses into heterotopic bony deposits through an endochondral process. This leads to progressive immobility; patients are usually wheelchair-bound by the second decade of life and die of thoracic insufficiency by the fourth decade of life. There is no treatment apart from symptomatic treatment with steroids during flare-ups. Excision of heterotopic ossification is not recommended as it can provoke extensive and painful new growths. It is important to detect the disease early from characteristic signs of great toe abnormalities and heterotopic ossifications to improve quality of life through early physiotherapy.
introduction
Fibrodysplasia ossificans progressiva (FOP) or myositis ossificans is a rare autosomal dominant disorder of connective tissue affecting one in 2 million people. 1 It is characterised by widespread ossification of fibrous tissue in tendons, ligaments, and joints, owing to a defect in the repair mechanism. We report one such case in a 16-year-old girl.
case report
In June 2009, a 16-year-old girl presented with restricted movement of both elbows and shoulders which had increased in the past 2 months to the extent that the patient could not feed and dress herself. She was able to mobilise independently at home with great difficulty. She had a bilateral great toe deformity at birth (Fig. 1) . She was asymptomatic until the age of 7 years when a bump over the right scapula was noted (Fig. 1) . Subsequently, multiple bony swellings were noted all over the body. On clinical examination, there was a fixed abduction deformity of 30º on the right shoulder and 10º on the left shoulder. The right shoulder had 10º of flexionextension, with only limited rotation. The right elbow was fixed in flexion of 70º, and the left elbow had a flexion deformity of 15º. There was bilateral restriction of pronation-supination. The right wrist had a dorsiflexion deformity of 20º, and the left wrist 
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Fibrodysplasia ossificans progressiva 385 was fixed in volar flexion of 30º. The right hip was fixed in a flexion of 70°, and left hip movement was restricted. Cervical movement was restricted to 20º each of forward, lateral flexion, and rotation. There was a rigid kyphosis with torticollis, prominent trapezius and scalene muscles. Her chest excursion was 2.8 cm. She had attained menarche 2 years earlier. Her vision and audiometric assessment was normal.
Radiographs confirmed the presence of widespread myositis ossificans lesions at the cervical spine, shoulder girdles, elbows, and hips (Fig. 2) . Tests for serum calcium, phosphates, and alkaline phosphatase levels were within normal limits. The erythrocyte sedimentation rate was 38 mm/hr, with normal values of serum creatinine phosphokinase enzyme and liver enzymes.
The diagnosis of FOP was made, and the patient was put on rigorous physiotherapy to build up her cardiorespiratory reserve and keep the joints supple. The patient was given non-steroidal antiinflammatory agents for dull aching pain at the elbow and neck to support participation in physiotherapy. Nonetheless, the patient's movements progressively declined over 3 years, after which the patient was lost to follow-up.
discussion
FOP is characterised by congenital malformations of the great toes (hallux valgus, monophalangism) and progressive heterotopic ossification involving dorsal, axial, cranial, and proximal areas and later ventral, appendicular, caudal, and distal areas. 2 The disease manifests in the first decade of life with intermittent soft-tissue swellings or flare-ups that transform skeletal muscles, tendons, ligaments, fascia, and aponeuroses into heterotopic bone deposits through an endochondral process. 3, 4 Flare-ups can be induced by minor soft-tissue injury, muscular stretching, overexertion and fatigue, intramuscular immunisations, injections for dental work, falls, and influenzalike illnesses. 5 Most patients are wheelchair bound by the second decade of life and die of thoracic insufficiency by the fourth decade of life. Cardiac, smooth muscles, extra-ocular muscles, the tongue, and the diaphragm are spared. Cervical spine abnormalities include large posterior elements, tall narrow vertebral bodies, and fusion of the facet joints between C2 and C7. 6 With progressive immobility, life-threatening complications such as thoracic insufficiency syndromes and right heart failure may occur owing to costovertebral malformations with orthotopic ankylosis of the costovertebral joints, ossification of intercostal muscles, paravertebral muscles, and aponeuroses, as well as progressive spinal deformity including kyphoscoliosis or thoracic lordosis. 7 Eventually death occurs by the fourth decade of life. Hearing loss is most often a conductive loss, but a sensorineural hearing loss may also be present. Some atypical features include sparse scalp hair, degenerative changes in the hip joint, cataracts, retinal detachment, childhood glaucoma, mental retardation, cerebellar malformations and fibrous dysplasia. 8 The genetic cause of FOP is mutation in the cytoplasmic domain of the activin receptor IA/activinlike kinase 2 (ACVR1/ALK2), a bone morphogenetic protein (BMP) type I receptor leading to dysregulated BMP signalling. When inherited, it shows autosomal dominant inheritance. 9 The inflammatory component of the immune system is also considered the cause of FOP. 10 Diagnostic errors occur in up to 87% of FOP cases worldwide. 11 Diagnostic errors can alter the natural history of FOP and cause iatrogenic harm. Differential diagnoses include exostosis, extraskeletal osteosarcoma, and calcinosis interstitialis ossificans. In a series of 138 patients, the mean time to reach a correct diagnosis was 4.1 years, and the median number of physicians consulted before the correct diagnosis was made was 6.
11 Two thirds of the patients underwent biopsies and half developed permanent loss of mobility secondary to post-traumatic ossification. 11 The diagnosis is made mainly by clinical findings. 5 Routine pre-natal testing is unavailable. 5 Treatment is mainly preventive, including avoidance of trauma, and passive physiotherapy, chest physiotherapy, prevention of chest infections, and regular audiometric evaluation. Attempts to surgically excise heterotopic ossification can provoke extensive and painful new growths. Hence, even biopsies are not indicated in FOP. 12 The only medical treatment is a 4-day course of high-dose pulse corticosteroids within 24 hours of the onset of a flareup to reduce the inflammation. After the steroid course, non-steroidal anti-inflammatory drugs or opioids are useful. 5 Other management strategies include avoiding sunlight and calcium supplements. 13 Currently, there is no treatment for FOP. The role of rosiglitazones 14 and inducing mutations in BMP receptor signalling are being studied. 
